The ability of some microbial metabolites to interact with the surface of particulates in soil and other natural microbial habitats and cause their flocculation (2, 4, 7) has been utilized commercially in soil amendments and in various phases of sewage treatment. One liquid preparation (Farm Builder Bio-Chem and Water-Kleen, American Bioculture, Inc.) used for these purposes contains microbial metabolites of unknown composition and concentration and is prepared commercially in the following manner. Cow manure, containing barn bedding materials, is fermented; the resulting liquified cow manure concentrate (LCMC) is diluted with water in a ratio of approximately 1: 1,000 (LCMC: H20) and introduced into culture tanks which are exposed to the ambient environment and natural light. After eutrophication (probably caused by ubiquitous air-borne algae and other microorganisms), the contents of the culture tanks (the product) are introduced into soil, sewage treatment plants, oxidizing lagoons, etc.
The chemical and biological compositions of the active fraction(s) of this product have not been analyzed. The aim of this investigation was to determine some of its basic chemical and physical properties.
MATERIALS AND METHODS
Electrophoretic mobility measurements. To determine the ability of the product to reduce the electrokinetic potential (EP) of bacterial cells and clay particles, the following suspending media were prepared: (a) product or LCMC samples in concentrated form as received from various sources (e.g., from Arizona, Massachusetts, New Jersey, New York, Pennsylvania). Before utilization, the solutions were filtered through filter paper (Whatman No. 1) and then through a 0.45-um pore size membrane filter (Millipore Corp.); (b) dilutions of the filtered product from 100 to 10-6 with 4x glass distilled water; (c) filtered product samples boiled for 15 min and the original volume restored with 4x glass-distilled water; (d) filtered product or LCMC samples dialyzed against running tap water for 24 h; (e) dialyzed product samples concentrated to 50% of their original volume by evaporation in an air stream; (f) chloroform extracts of the product, dialyzed in demineralized water, and concentrated 20 or 87.5x (kindly provided by Perry Nelson); (g) natural pond waters (eutrophied), filtered as described under (a); (h) raw tap waters utilized in the preparation of the products or LCMC (i.e., make-up or barn-feed water) and filtered as under (a); and (i) 4x glass-distilled water. The (h) and (i) suspending media constituted the controls.
Agrobacterium radiobacter cells utilized for the electrophoretic mobility (EPM) measurements were grown in shaken microinoculum broth (Difco) for 18 h at 30 C. Stock suspensions of the cells were prepared by centrifuging, washing (3x with 4x glass-distilled water), and resuspending the cells in 2 ml of distilled water. Stock suspensions of montmorillonite and kaolinite (Fisher Scientific Co.) were prepared in 5 ml of distilled water. Before electrophoresis, a drop of bacterial or clay suspension was added to 2 ml of one of the suspending media. The EPM of the suspended cells or clay particles was measured in a cylindrical tube microelectrophoretic apparatus (1) To characterize further the nature of the active fraction of the product, the activities of (a) a product from Phoenix, Ariz., stored in Plumsteadville, Pa., for several months in a transparent bottle, (b) products manufactured in the laboratory (in Plumsteadville, Pa., and Concord, Mass.), and (c) samples from eutrophied natural ponds were tested. The A, values for the stored product were significantly greater than the values for the field products, which, in turn, were significantly higher than for products produced in the laboratory (Tables 1 and 2 ).
Filtered samples of three heavily eutrophied natural ponds in Sterling Forest, N.Y., and of one pond in Spring Valley, N. Y., did not have the capacity to reduce markedly the EPM of clay particles, even though the density of algae in these natural ponds was considerably higher than that attained in the product culture tanks. The A1 values of the ponds ranged from 0.23 to 0.36 with kaolinite, which were 3 to 4x lower than those obtained with products from various locations.
Viscosity measurements. The differences in viscosity between raw tap waters and either undiluted filtered products or dialyzed, concentrated, and boiled products ranged from +0.01881 to -0.00096. The viscosity of all samples was, therefore, not markedly different from the viscosity of the waters used in the manufacture of the products.
Surface tension measurements. Surface tension measurements were made on almost all samples examined electrophoretically. borne microbiota that challenges the cu tanks, as well as natural ponds, in w separated geographic locations. Exposure c cultures to the ambient environment an natural light is apparently a requirement, much as products produced in the labor exhibited lower activity.
Microbial metabolites either have no c} or are negatively charged at the pH valu most microbial habitats, which are norn above the isoelectric point of most metabi (7) . Flocculation of clay minerals or bad cells by such metabolites occurs only i polyvalent cations are present or when the ] reduced below the isoelectric point or pK i of the metabolite or the particulates (7, 9) ability of the product to reduce the EPM of minerals even after dialysis (Fig. 2) 
